Physico-chemical Composition and Antioxidant Capacity of Cow's Milk by Târțea, Antonio et al.
 
 
Original article 
 
Physico-chemical Composition and Antioxidant Capacity of 
Cow's Milk 
 
TÂRŢEA Antonio1, Antonia ODAGIU2, Igori BALTA1, Adina Lia LONGODOR1, 
Aurelia COROIAN1* 
 
1Faculty of Animal Sciences and Biotechnology, University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, 3-5 
Calea Manastur, 400372, Cluj-Napoca, Romania 
2Faculty of Agriculture, University of Agricultural Sciences and Veterinary Medicine Cluj-Napoca, 3-5 Calea Manastur, 400372, 
Cluj-Napoca, Romania 
 
Received 5 November 2019; received and revised form 20 November 2019; accepted 4 December 2019  
Available online 30 December 2019 
 
Abstract 
 
Milk is a complex food, beneficial to the human body due to its chemical composition. In this study we 
analyzed the physico-chemical composition of cow's milk under the influence of the season and the antioxidant 
capacity depending on the lactation. The physico-chemical parameters varied significantly under the influence 
of this factor. Cow's milk has a high antioxidant capacity, being higher in lactation 2. 
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1. Introduction 
 
Milk is considered as a complete food being a 
good source of important proteins, fats and minerals. 
Milk and dairy products are also the main 
components of daily nutrition, especially for 
vulnerable people such as newborns, young children 
and the elderly.  
Milk is a fluid secreted by the mammary 
glands of mammals in order to serve in the feeding of 
chicks. In addition it serves several physiological 
functions such as: protective function, due to 
immunoglobulins and other antibacterial agents of 
digestion, through the content of enzymes and as 
growth factor due to hormones. 
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The composition of cow's milk is not stable, it 
has been known for many years that it varies due to 
the action of certain factors, and yet the influence of 
the composition of milk marketed nationally is quite 
constant with an average of 3.6% fat, 3, 2% protein, 
and 4.7% lactose [1-5].  
Milk and dairy products are indispensable 
components of the food chain, as milk is an excellent 
source of nutrients for people.  
Equally important is the fact that dairy 
products are also known as value-added products 
(lactose-free, calcium-enhanced). In addition, dairy 
products are rich in protein, vitamins and other 
minerals. In the case of milk fats, their presence is 
influenced by certain factors such as animal, feed, 
etc. [4-7].  
These factors change the amount and 
composition of fatty acids.  
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The purpose of this paper was to determine the 
physico-chemical composition of cow's milk from a 
family farm. 
 
2. Material and Method  
 
The physico-chemical analyzes of the cow's 
milk obtained on the farm premises were carried out 
within the laboratory - the Foundation for milk 
quality control in Cluj. The analyzes of the physico-
chemical parameters (protein, fat, lactose, dry matter) 
were performed using the CombiFoss FT apparatus, 
which performs all the necessary analyzes.  
The ACL (antioxidant capacity of lipid soluble 
compounds) was used to determine antioxidant 
capacity. The PHOTOCHEM device was used to 
measure the antioxidant capacity. 
 
3. Results and Discussions 
 
The physico-chemical composition of the 
milk was determined by seasons within a batch of 5 
females from the Baltic Romanian breed during the 
lactation period 2 and 3, the analyzed parameters are 
presented in the following tables, comprising the 
average values and the variability according to the 
season. Table 1 shows the variations in fat content 
under the influence of the season.In the spring 
season we can observe variations in the fat content 
as follows: 2.9 ± 96.72 g/L and 5.4 ± 0.08 g/L, 
during the summer season we can notice the 
following values: 2.8 ± 112.65 g/L and 4.4 ± 10.8 
g/L, the autumn season: 4.1 ± 0.05 and 6.05 ± 94.8 
g/L and for the winter season: 2.6 ± 92.04 and 3.9 ± 
11.30 g/L. 
  
 
Table 1. Average values and variability for cow's milk fat depending on the season 
 
Code  Fat Variations in milk composition depending on the season 
Spring Summer Autumn Winter 
X±sx V% X±sx V% X±sx V% X±sx V% 
2933 4.4±0.17 0.88 3.4±0.40 0.69 4.1±0.05 0.83 3.5±10.7 0.53 
4514 5.4±0.08 1.08 4.4±10.8 0.15 4.2±9.61 0.05 3.3±0.54 0.67 
8777 2.9±102.77 0.43 4.4±99.24 0.28 6.05±94.8 0.60 3.9±11.30 0,73 
8331 3.2±96.72 0.28 3.2±96.01 0.22 4.8±91.84 0.24 2.6±92.04 0.62 
5333 5.3±100.16 0.19 2.8±112.65 0.64 4.2±97.29 0.22 3.4±135.9 0.99 
 
 
 
Table 2. Mean values and variability for milk protein by season 
Code Protein Variations in milk composition by season 
Spring Summer Autumn Winter 
X±sx V% X±sx V% X±sx V% X±sx V% 
2933 3,7±2.11 0.74 3.5±2.06 0.71 3.9±2.17 0.78 3.8±9.56 2.14 
4514 4.5±2.28 0.91 3.1±1.95 0.54 4±2.19 0.81 4.2±2.26 0.86 
8777 3.8±2.11 0.77 5±2.41 1,01 4±2.2 0,81 4.1±2.19 0.82 
8331 4.4±2,16 0.90 3.6±2.09 0.73 3.9±2.17 0.78 5±2,38 1.02 
5333 3.7±2.11 0.75 3.5±2.04 0.71 3.5±2.07 0.71 4.8±2.36 0.96 
 
 
Table 2 presents the variations in the protein 
content under the influence of the season, for the 
spring season: 3.7 ± 2.11 g/L and 4.5 ± 2.28 g/L, the 
summer season: 3.5 ± 2.06 g/L and 3.6 ± 2.09 g/L, 
the autumn season: 3.5 ± 2.07 g/L and 4 ± 2.19 g/L, 
for the winter season: 3.8 ± 9.56 and 4.8 ± 2.36 g/L. 
These values include the values reported by 
Zicarelli (2004), and Young et al. (1986) [4, 5].  
 
 
These values are not stable, they vary 
compared to the values reported by Young et al. 
(1986) [5]. Table 3 shows the variations in the lactose 
content of milk under the influence of the season.  
In the case of the spring season the following 
values are obtained: 5 ± 2.22 g/L and 6.2 ± 2.72 g/L, 
the summer season: 3.4 ± 1.76 g/L and 5.9 ± 2.66 g/L, 
for the autumn season the values correspond: 5.2 ± 
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2.50 g/L and 6.3 ± 2.75 g/L, and in the winter season 
the following variations are observed: 5.9 ± 2.66 and 
6.4 ± 2.79 g/L. Table 4 shows the variations 
regarding the dry matter content of the milk under the 
influence of the season.  
We will thus have in the spring season the 
following variations: 39.5 ± 6.85 g/L and 49.9 ± 7.58 
g/L, for the summer season the following values are 
presented: 36.2 ± 6.53 g/L and 42.2 ± 7.07 g/L, in the 
autumn season the following variations are: 47.5 ± 
7.52 g/L and 56.3 ± 8.13 g/L, and for the winter 
season: 41.8 ± 6.83 g/L and 43.9 ± 7.20 g/L. 
 
 
 
Table 3. Mean values and variability for the lactose content of milk by season 
 
Code Lactose Variations in milk composition by season 
Spring Summer    Autumn Winter 
X±sx V% X±sx V% X±sx V% X±sx V% 
2933 6.1±2.71 1.23 5.7±2.62 1.16 5.8±2.65 1.17 6.4±2.79 1.29 
4514 6,2±2.72 1.24 5.6±2.59 1.13 6.3±2.75 1.26 6.1±2.71 1.23 
8777 5.1±2.43 1.02 3.4±1.76 0.69 5.2±2.50 1.5 5.9±2.66 1.18 
8331 5±2.22 1.01 5.3±2.53 1.08 6.1±2.72 1.24 6.1±2.72 1,24 
5333 5.7±2.62 1.15 5.9±2.66 1.19 5.9±2.67 1.19 6.1±2.70 1.22 
 
 
 
Table 4. Average values and variability for the dry matter content of milk by season 
 
Code   
D.M. 
Variations in milk composition by season 
Spring Summer Autumn Winter 
X±sx V% X±sx V% X±sx V% X±sx V% 
2933 49.4±7.69 9.88 40±6.88 8.09 56.3±8.13 11.28 42.7±7.01 8.55 
4514 45.4±7.38 9.09 41.1±6.91 8.22 50.3±9.56 10.8 43,9±7.20 8.79 
8777 39.7±6.84 7.96 42.2±7.07 8.46 55.01±8.10 11 41.8±6.83 8.38 
8331 39.5±6.85 7.91 41.7±7.07 8.35 52.8±7.96 10.58 42.4±7.12 8.50 
5333 49.9±7.58 10 36.2±6.53 7.24 47.5±7.52 9,52 42.8±6.94 8.56 
 
 
Table 5. Antioxidant capacity of cow's milk 
 
Milk Value  
µg/ml 
Lactation 2 196.4 
Lactation 3 180.91 
 
We note in table 5 that the value of the 
antioxidant capacity of cow's milk from cows in 
period 2 is 196.4 g /L, and the milk from the animals 
in lactation 3 has a value of 180.91 g/mL. 
 
4. Conclusions  
 
In conclusion, based on the analyzes 
performed and the results obtained, it was found in 
the case of milk that it has a very varied composition, 
the values for fat, protein, lactose and dry matter  
 
 
 
varying greatly from one season to another, being 
influenced by the feeding conditions of the dairy 
animals. 
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